The Mediterranean area is densely populated and a very popular tourist destination. This study aimed at gathering up-to-date information on current national pool and spa regulations. We formulated and duly distributed to 20 Mediterranean countries a questionnaire divided into two sections: for pool and spa facilities, respectively. The questionnaire was formulated in such a way that a positive answer would imply that the specific topic was addressed effectively. While all 20 countries responded to the swimming-pool-related questionnaire, only 11 of these countries reported the existence of spa-related regulations. When combining the response overall of all countries for pool and spa facilities together, of a grand total of 606 answers, 183 (30.2%) were positive. The positive answers in the pool section of the questionnaire were 29% of the total of 420 answers while positive answers in the spa section of the questionnaire were fewer (27.8% of the total of 176 answers). The countries were grouped by geographical area of the Mediterranean basin where they are situated.
INTRODUCTION
Tourism is a flourishing industry and generates significant income in many areas and countries. The Mediterranean area is one of the most popular tourism destinations worldwide. The area attracts tourists because of its considerable geographical diversity, historical interest and colourful local lifestyle. The Mediterranean basin harbours 22 countries which, using geopolitical and social criteria, can be divided into four regions (Table 1) .
One of the major attractions of holidaymakers is swimming, both in the sea and in pools and spas, with the latter becoming increasingly elaborate and attractive, offering sophisticated environments for pleasure and relaxation. Many experts in the field stress the importance of the application of informed risk management measures in order to reduce potential health risks deriving, alongside the potential health benefits, from the use of such facilities (Zsofia & Kadar ) . Pools and spas can present a considerable source of infection and other threats to human health.
According to CDC (Centers for Disease Control) data (CDC 2008) , 399 recreational waterborne outbreaks with more than 25,000 cases were registered in the USA between 1999 and 2008. Of this number, 292 outbreaks (73%) with 23,800 cases were attributed to swimming pools. An assessment study examined 180 drowning incidents that resulted in litigation from 1998 to 2008 to determine whether faulty pool maintenance and/or substandard lifeguard performance delayed retrieval and thereby contributed to the death of these persons. At fault were cloudy or dirty water; drain pipes that created underwater suction that trapped victims; Infections, injuries, health problems related to disinfection and occupational health were the primary concerns of most of the studies. In a number of cases, general assessments in the area revealed poor quality both in the pool facilities and the water. An investigation of 60 public swimming pools in Greece (with the exception of hotel pools) revealed that, when the pools were assessed using a checklist, 67% of the surveyed public swimming pools were classed as 'Fail' (Blougoura et al. ) . The hygienic profile of the water in Milan swimming pools showed that many pools exceeded the legal limits of microbiological concentration, while they showed a decrease over time in noncompliance with regard to physical/chemical parameters (Tesauro et al. ) . In many countries in the area, problems associated with specific pathogens, construction problems, treatment and disinfection and inadequate staff training are described in the literature. (Brandi et al. ) , and in another the recovery of protozoa in pools characterized as suitable for swimming was highlighted (Bonadonna et al. ) . Occupational health problems due to the presence of trichloromethanes in the air were reported by Pool and spa facilities are similar in many respects but differ in a number of ways. According to PWTAG (), these days a typical swimming pool comes in all shapes and sizes, but nearly all of them, from the domestic to the Olympic, work in the same basic way. Anything with more than 5 cubic metres of water normally uses a combination of filtration and chemical treatment to clean continually by recirculating a large volume of water. World Health Organization (WHO) Guidelines (WHO ) specify swimming pool types and define specifically 'natural spa' facilities containing thermal and/or mineral water, some of which may be perceived to have therapeutic value and, because of certain water characteristics, may receive minimal quality treatment. Another type is described as 'hot tub' and encompasses a variety of facilities that are designed for sitting in, rather than swimming. This last type is not considered separately in this paper.
Scope of the study
The repeated reference to health problems deriving from the use of swimming pools could be related to regulations which either do not address all factors contributing to the swimmers' well-being or are not properly applied. In this study, an attempt was made to gather additional and up-to-date information on pool and spa regulations in the countries around the Mediterranean basin, so as to serve as a basis for a more focused assessment, and an occasion to offer better targeted comments and conclusions that can be of use for the tourist industry in the region as a whole.
METHODS

Preparing the questionnaire
A questionnaire was prepared and sent to public health authorities and experts of the 22 Mediterranean countries. In some countries more than one questionnaire was sent to different establishments. Nevertheless, the survey managed to obtain, sometimes after considerable persistence, one completed questionnaire per country. The expertise of the people answering the questionnaires was evaluated in light of their scientific credentials, and their contribution is acknowledged here. The questionnaire was based on the WHO Guidelines for safe recreational water environments (WHO ). Containing a total of 39 questions, the questionnaire was divided into two parts, the first seeking information on pool national regulations and the second on spas ( Table 2) .
The questions were divided into five groups or categories:
questions investigating (a) construction matters, (b) safety, (c) water quality, (d) staff and (e) obligations addressed to the users. There was room for additions to the specified questionnaire information on pool (question 22) and spa (question 39) management. The obligation for the issue of an authorization for opening a pool was also investigated (question 1).
The existence of a national regulation for pool (question 2) and spa (question 23) environments was investigated. Some respondents also sent copies of the relevant legislation.
Twenty of 22 countries returned the questionnaires with answers. Syria and Morocco did not respond; it is not clear whether in these countries pool and spa guidelines do actually apply. For easier evaluation of the answers, the questionnaire was formulated in such a way that a positive answer would imply that the specific topic was addressed effectively.
Approaches for the assessment of the information collected on pool regulations
According to the data collected, 20/22 Mediterranean countries apply regulations specific to pool facilities. The information collected was assessed in the following ways: Approaches for the assessment of the information collected on spa regulations
According to the collected data, 11/22 Mediterranean countries apply regulations specific to spa facilities. These countries, using geopolitical and social criteria, can be divided into four regions (Table 3 ). The information collected was assessed in the following ways:
1. As a percentage of positive answers in the total 11 countries per question. Construction (3-7) 3 Are specifications on the design and construction of the pools included in the regulation?
4
Are there specific requirements regarding filtration?
5 Are there specific requirements regarding circulation and hydraulics?
6
Are there specific requirements regarding aeration and lighting for indoor pools?
7
Are there specific requirements regarding the facilities?
Safety (8-12) 8
Are provisions on the prevention of accidents in the pool environment (drowning and injury) included in the regulation?
9
Are there specific requirements regarding the type of disinfection and the level of disinfectant in the pool?
10 Is a pool safety plan required and applied?
11
Is the presence of lifeguards obligatory?
12
Are there specific requirements regarding cleaning?
Water quality (13-14) 13
Are provisions on the microbiological quality of the water included in the regulation?
14
Are provisions on chemical quality included in the regulation?
Staff (15-17) 15 Is special training for the pool staff obligatory?
16
Are provisions focusing on occupational health included in the regulation?
17 Is the management obliged to keep records on measurements and maintenance issues?
Users (18-21) 18 Do specific requirements apply to pools dedicated to special groups 19 Are provisions addressing ethical and/or social issues included in the regulation?
20
Are there specific requirements regarding the bathing load?
21
Is it obligatory for users to pre-shower before using the pool?
22
Please specify other requirements.
B. Spa
23
Does a national regulation for spa environments exist?
Construction (24-28)
24
Are specifications on the design and construction of the spa included in the regulation?
25
26
Are there specific requirements regarding circulation and hydraulics?
27
Are there specific requirements regarding aeration and lighting?
28 Are there specific requirements regarding the facilities?
Safety (29-32)
29
Are provisions on the prevention of accidents in the spa environment (drowning and injury) included in the regulation?
30
Are there specific requirements regarding the type of disinfection and the level of disinfectant in the spa? Lebanon, an Environmental Impact Assessment is necessary. Eighteen of 20 countries reported that there is an obligation to obtain a licence to operate a pool in their country (question 1). This is an additional requirement (dealing, e.g., with tax and accounting issues) above and beyond the application of health and safety regulations in the pool or spa facilities. In one country (Malta), a licence is needed for public and commercial pools. Croatia issued regulations for public pools only. In Algeria, the regulations govern aqua parks only.
According to the answers, the national regulations address more or less effectively various aspects of pool management and safety. Sixteen countries (80%) have provisions specifying the design and construction of pools. In 16 countries (80%), the pool staff is obliged to keep records and have them available to secondary (state or other) control or requests from the tourist industry and the public.
Records concern for instance disinfection, microbiological and chemical tests, the water pH and temperature, cleaning procedures, water loading by the users and other management matters. On the same level, 16 countries (80%) have Are there specific requirements regarding cleaning?
Water quality (33-34)
33
34
Staff (35-37)
35
Is special training for the staff using the spa obligatory?
36
37
Is the management obliged to keep records on measurements and maintenance issues?
Users (38) 38
Is it obligatory for users to pre-shower before using the spa?
39
issued standards for the microbiological and chemical quality of the pool water. In 15 countries (75%), there are provisions on the prevention of accidents. Fifteen countries (75%) also require the presence of a lifeguard by the pool.
Fifteen countries (75%) impose specific disinfection procedures and specify the level of disinfectant, and 14 (70%) specific circulation and hydraulics in the pools. In 13 countries (65%), there are specific requirements on filtration. Moreover, 16 countries (80%) have specific requirements for the facilities and provide specific guidance for cleaning the facilities; 16 countries require a safety plan to be available; in 15 countries (75%) it is obligatory for bathers to pre-shower before using the pool. There are also provisions setting out specific requirements regarding the bathing load; in 13 countries (65%), specific requirements apply to aeration and lighting for indoor pools, and special training for the pool staff is obligatory. On the other hand, in only 10 countries (50%) are there specific requirements for pools dedicated to specific groups of people. Provisions detailing occupational health issues are included in the regulations of even fewer countries, i.e., six (30%); and only three countries (15%) have regulations that include provisions addressing ethical and/or social issues (Figure 1) . Figure 1 gives Many countries reported that their national regulations include supplementary requirements for specific categories of pool (Table 4) . (Table 5) . All countries, regardless of their geographical position, attach substantial importance to the water quality and, accordingly, all answers were positive (100%). The EU countries (C1) seem to attach less importance than the rest to all other categories (Table 6 ).
DISCUSSION
The use of swimming pools and similar recreational water environmentsand the resulting social interaction, relaxation and exerciseis associated with benefits to health and well-being (WHO ). At the same time it is recognized that the expansion of pool-and spa-based recreation is accompanied by an increase in health risks. Figure 1 ).
Comparing the four broad geographical areas considered in our investigation, the Middle East countries seem to have the least effective regulations of all, in almost all categories. Some countries (e.g., Israel) have issued excellent regulations, but overall many countries in the region need to improve their regulations in order to protect bathers' health ( Figure 1 ).
As for spa waters, in all 11 regulations there is considerable room for improvement. As stated above, compared with the positive answers for pools the positive responses for spa waters are generally at a lower level. This is perhaps due to the fact that some spa establishments are much older than swimming pool facilities. The fashion for bathing in spa waters began in the Mediterranean area much earlier than the fashion for bathing in swimming pools, which only took off in a big way with the boom in the tourist industry in the 1960s.
It is a matter of concern that only 45% of the regulations include provisions for design and construction. Poor design and construction, as already noted, contribute to accident rates. The prevention of accidents was an area that received only 54% positive responses, a particularly low level. This is particularly concerning as spa waters are often aimed at elderly and sick users. Under the same category the positive responses to the question regarding staff training were low, with just a third of the answers being positive, further contributing to the deficit in safety in spas. 8. The tourist industry: given the fact that the region as a whole receives a great number of tourists, the employment of a member of staff (i.e., a lifeguard) fluent in an international language would be desirable. Instructions regarding the use of the facilities, safety warnings and water quality information displayed in an international language would be best practice.
CONCLUSIONS
In pool and spa environments hazards may give rise to health effects after short-as well as long-term exposure.
When the local populations are present along with multinational swimmers ethical problems are more acute, due to cultural, social and religious differences between people using the same facilities. Accordingly, it is imperative that standards in the Mediterranean countries are improved in order to enhance preventive and remedial measures.
